Background
==========

The transplantation of human organs in the case of the irreversible failure of an organ has been raised for a long time in scientific and social committees, and this topic has been addressed from scientific, moral, religious, political, and legal perspectives \[[@b1-anntransplant-23-292]--[@b4-anntransplant-23-292]\]. Organ donation options, such as the heart, lungs, kidneys, the liver, and the eyes, from a patient with brain death before cardiac arrest, are particularly important because these organs can save another patient's life. Organ transplantation is one of the most critical topics explored in medical ethics, which is presently commonplace in many countries. Owing to the prevalence of organ transplants in the world, various issues need careful attention from researchers. Organ transplantation within the study of medical ethics contains hundreds of topics.

Ethics, at its foundation, considers the values, ideas, traditions, and practices of a community or an individual \[[@b5-anntransplant-23-292]\]. Thus, any action in opposition to these concepts is deemed to be unethical \[[@b6-anntransplant-23-292]\]. Recently, transplantation has seen improvements across its various features; it can be performed in most regions of the world, including Asian countries \[[@b7-anntransplant-23-292]--[@b9-anntransplant-23-292]\]. In most western nations, voluntary consent is required for organ transplants \[[@b10-anntransplant-23-292],[@b11-anntransplant-23-292]\]. The demand for organ transplantation has quickly increased during the past decade in many countries. Owing to the increased incidence of organ failure, growing success and significant improvement have become prevalent in post-transplant results. Nevertheless, the lack of adequate organs for transplantation to meet the existing demand has resulted in substantial organ-shortage crises as a result of an increase in the critical conditions of certain patients on transplant waiting lists, as well as in the number of patients deaths while waiting \[[@b12-anntransplant-23-292]--[@b14-anntransplant-23-292]\].

In Islamic countries, many religious scholars have allowed organ transplantation \[[@b15-anntransplant-23-292],[@b16-anntransplant-23-292]\]. The ethical verdict on organ transplantation is disputable and varying. Therefore, opinions about organ transplantation depend on personal opinions, as well as religious and geographical reasons, and involve economic, emotional, and socio-cultural factors, which deserve discussion and study \[[@b17-anntransplant-23-292]\]. The Islamic Republic of Iran is one of the countries in which Islam is the dominant religion. In Iran, the organ donation law was first passed in 2000 by the Islamic Consultative Assembly. From 2001 to 2010, reports from Iran showed a notably increasing rate of transplantation from cadaveric organs \[[@b18-anntransplant-23-292]\]. It seems logical that all countries and regions need to promote expansion of the yield of organs for transplantation. Healthcare knowledge has exposed a key reason for the success or the failure of organ transplantation plans \[[@b19-anntransplant-23-292]\]. One way to reach this aim involves focusing on the knowledge of healthcare workers. The lack of knowledge among healthcare workers has been recognized as a barrier and is essential to successful organ donation \[[@b20-anntransplant-23-292]\]. The objective of the present study was to evaluate the knowledge, the willingness, and the ethical considerations of healthcare personnel with regard to organ transplantation and organ donation in Tehran, Iran.

Material and Methods
====================

This was a cross-sectional study in the hospitals of Tehran, Iran. Data were collected from 2016 to 2017. The survey was carried out by a self-administered questionnaire given to healthcare personnel, which included patient care assistants, security, pharmacists, managers, culinary staff, and nutritionists, and excluded doctor and nurses. The questionnaire form was prepared with 4 parts: socio-demography, knowledge, willingness for organ donation, and ethical beliefs about organ transplantation and organ donation. The educational qualifications of individuals in this study were classified arbitrarily as 'medium' (Diploma, Associate, and Bachelor degrees) or 'high' (Master's and Ph.D. degrees). The knowledge of respondents was evaluated through scores of correct responses to questions. In addition, we considered extra questions about the willingness to donate as well as ethical issues for individuals. All the questionnaires were in printed format and the survey was self-administered. During distribution to individuals, we directed the participants to only select 1 response to each query. We assigned a code number for each questionnaire to allow computerized data entry. This study was approved by the Research Ethics Committee of Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Statistical analysis
--------------------

All the data were entered into a dedicated SPSS database (IBM SPSS Statistics for Windows, Version 11.5; IBM, Armonk, New York). The analysis was carried out with the use of the aforementioned software. We used the chi-square test for the analysis of proportions of categorical variables. The independent-samples Student's*t* test was used to compare the means for 2 groups of variables.*P*\<0.05 was considered significant. The missing responses to specific questions in the completed questionnaires were coded as missing. Percentages were calculated from the total number of respondents, including those with missing responses.

Results
=======

Socio-demographic characteristics of individuals and healthcare levels
----------------------------------------------------------------------

We shared 450 questionnaires among the healthcare personnel. We received 377 completed questionnaires (response rate=83.77%). The socio-demographic characteristics of individuals and healthcare levels are shown in [Table 1](#t1-anntransplant-23-292){ref-type="table"}. Most of the individuals were female (55.7%; *n=*210), single or married (55.04%; *n=*120, and 56.6%; *n=*90, respectively), and had children (56%; *n=*70). Most were less than 35 years (60.21%; *n=*227), with 43.17% (*n=* 98) males and 56.83% (*n*= 129) females. The medium education level had the highest frequency among all participants (66.04%; *n*=249).

Willingness and knowledge of healthcare personnel about organ donation
----------------------------------------------------------------------

The effect of the characteristics on the willingness towards organ donation among healthcare personnel is shown in [Table 2](#t2-anntransplant-23-292){ref-type="table"}. The individuals were divided into willing to donate (47.48%; *n*=179) and unwilling to donate (52.51%; *n*=198). The category comprising willing to donate organs was higher among females (54.29%;*n*=114), married people (65.69%; *n*=134), and individuals with a high level of education (92.38%; *n*=109). The results showed that the years spent working in healthcare does not significantly affect the willingness to be an organ donor (*P*=0.45). Out of all the individuals who signed the organ donation card, 96.5% (*n*=55) were willing to donate their organs and 3.5% (*n*=2) were unwilling to donate their organs. Most individuals did not know anyone who had donated an organ. Only 40 (76.93%) individuals among the willing-to-donate category and 12 (23.07%) individuals among the unwilling-to-donate category knew someone who had donated an organ. The willingness of individuals to donate blood showed that there was no significant difference between the willingness to donate and the unwillingness to donate (*P*=0.24). All the individuals were Muslims and most of the people willing to donate organs (48.34%; *n*=175) and the people who were unwilling to donate organs (51.66%; *n*=187) claimed that their religion supports organ donation (*P*=0.00). With respect to the concept of brain death, 110 (67.48%) of the participants who were willing to donate and 53 (32.52%) of the participants who were unwilling to donate, were familiar with the concept of brain death. Among the participants, 173 participants (77.23%) who were willing to donate and the 51 participants (22.77%) who were unwilling to donate claimed to know somebody who was waiting for transplantation (*P=*0.01).

Ethical considerations of healthcare personnel with respect to organ donation
-----------------------------------------------------------------------------

The individual's perspective on the ideal candidate for organ donation is shown in [Table 3](#t3-anntransplant-23-292){ref-type="table"}. One hundred and twenty-six (33.42%) males and 129 (34.21%) females regarded cadavers as the best candidates for organ donation (*P*=0.032). In addition, brain death was selected by 37 (9.81%) males and 55 (14.58%) females as an acceptable source of organ donation. Furthermore, 3 individuals agreed on organ reception from an animal (*P*=0.03). Two individuals believed that a paralyzed person was a good candidate for organ donation (*P*=0.00). The perspective of individual preference for a received organ is shown in [Table 4](#t4-anntransplant-23-292){ref-type="table"}. Organ transplants for young patients (*n*=123; 32.62%) and people who have not already had organ transplants (*n*=90; 23.87%) were given the greatest preference for organ reception. Sixty-five (17.24%) males selected anyone who has not already had an organ transplant as the preferred group, while 88 (23.34%) females regarded young patients as their preferred choice for who should receive an organ.

Information sources of healthcare personnel on organ transplantation
--------------------------------------------------------------------

The healthcare personnel who participated in this study heard about organ transplantation from television (30.24%; *n*=114), newspapers (23.61%; *n*=89), the radio (19.89%; *n*=75), the Internet (10.08%; *n*=38), doctors (6.63%; *n*=25), friends/colleagues (1.59%; *n*=6), and others sources (7.96%; *n=*30) ([Figure 1](#f1-anntransplant-23-292){ref-type="fig"}).

Discussion
==========

Organ transplantation brings up troublesome ethical issues about an individual's claims in figuring out what happens to their bodies prior to and after death. In the present study, we found that 47.48% of healthcare personnel were willing to be organ donors. Those belonging to the willing-to-donate category cited the human spirit as the most important reason for donation. We found that women and individuals with higher education were more likely to consent to organ donation than men and individuals with a less education. This result was similar to the findings of Popp et al. \[[@b21-anntransplant-23-292]\] in their assessment of the readiness for living liver donation among the general German population. Alvaro et al. \[[@b22-anntransplant-23-292]\] carried out a study on the predictors of organ donation behavior among Hispanic Americans. The results of this study showed that women were more likely to consent to organ donation than men. Oluyombo et al. \[[@b23-anntransplant-23-292]\] reported that only 29.5% of healthcare workers in south-west Nigeria were willing to donate an organ, even though there was a high level of awareness (93%) and knowledge (82.5%) about organ donation. Unlike our study, Yilmaz \[[@b24-anntransplant-23-292]\] reported that people with higher education tended to have sceptical attitudes towards organ donation. Education level is one of the most important causes that can influence organ donation decisions. In our study, individuals with a higher level of education were more likely to donate and they were less fearful of organ donation. It is clear that people with a higher level of education have a better understanding that organ transplantation can save lives.

In our study, 30.72% of individuals who were willing to donate signed the organ donation card. Schut \[[@b25-anntransplant-23-292]\] reported that only about 7--10% of all the individuals in Germany who are in favor of organ donation carry a donor card. Akqun et al. \[[@b26-anntransplant-23-292]\] performed a study on the knowledge and the personal views of Turkish healthcare professionals, showing that 44.2% of healthcare personnel were willing to donate, but only 17.9% carried donor cards. Agreements to sign organ donation cards suggest body mutilation at the point of death or after, which, in the eyes of many, is taboo and against personal beliefs. Most individuals in our study had not signed donation cards, mostly due to ignorance and inaccurate information. This implies the need to motivate and encourage positive attitudes through appropriate advertising \[[@b23-anntransplant-23-292]\]. In the last year in Iran, 3438 organs were transplanted from dead donors. Recently, around 1.8 million individuals have been issued voluntary organ donation cards in Iran. Every donor can save up to 10 individual lives. Although the willingness to donate the organs of patients with brain death has lately expanded in Iran, more plans should be created to encourage more individuals to become organ donors.

We found that 52.51% of individuals were unwilling to be an organ donor. Previous studies reported some reasons why individuals are unwilling to donate their organs, and indicated that the reasons are complicated \[[@b27-anntransplant-23-292]\]. The results of our study show that certain reasons, traditions, and socio-cultural beliefs make a person unwilling to donate his organs.

Morgan et al. \[[@b27-anntransplant-23-292]\] reported that one of the most important factors affecting organ donation was religion. Sunni and Shi'i are the 2 major branches of Islam, with an overwhelming majority (90%) of Iranians practicing Shi'i Islam, which is the official religion of Iran. Most Islamic religious leaders have acceptant attitudes towards organ donation during life, but certain religious leaders do not believe brain death is an acceptable criterion for donor status, and consider the cessation of all signs of life, including the heartbeat, as a precondition for declaring death \[[@b28-anntransplant-23-292]\]. Religion is an essential part of life for many Asians \[[@b29-anntransplant-23-292]\]. Dehghani et al. \[[@b30-anntransplant-23-292]\] studied the causes of organ donation refusal in southern Iran. They reported a high level of family refusal to allow their relatives to donate organs due to belief that the definition of brain death is obscure and because miracles could still occur and a brain-dead person could recover. For efficient and successful transplanting, health authorities should organize useful debates involving different religious leaders, as they have a significant influence on the clientele of healthcare institutions \[[@b23-anntransplant-23-292]\].

In the present study, individuals indicated that cadavers and brain death are the best candidates for organ donation. Ali et al. \[[@b31-anntransplant-23-292]\] evaluated the knowledge and the ethical views on organ donation among medical students in Pakistan, showing that cadavers, healthy living donors, and brain-death groups were seen as good candidates for organ donation. In recent times, when people die, their organs may be donated if the individual had consented to do so before dying. A person is considered dead once either the heart stops beating or the brain's function ceases (called brain death). After death, the organs are taken from the body of deceased individuals so that one cadaveric donor can donate organs to a few unique individuals.

In our study, 3 individuals agreed with the use of an animal as a source of organ donation. The main risk associated with organ transplantation from animals to humans is the presence of infectious agents in the transplanted organ and its transference to the recipient, and, eventually, the general population. Predictions such as the likelihood of transmission of disease during organ transplants from animals to humans are difficult to make because the medical community is not equipped to test for any pathogens that can be transferred through this type of transplant. In addition, animal pathogens agents may combine with human pathogens; this can create a new form of patient-specific disease. Mental and psychological issues are essential during organ transplantation from an animal. The human psyche is unpredictable and it is impossible to examine all its dimensions. Only a long-term study can identify the impact on a person. Therefore, the issues raised are more theoretical and its scientific evaluation needs sophisticated studies. Religion plays an essential role in the lives, lifestyles, eating habits, and medical treatments of people. Islam allows organ transplantation from animals to humans as there is no prohibition, unless it has a harmful effect (which is forbidden and unlawful) and is not banned under Islamic law. Based on the studies of researchers and clinical trials of scientists, it seems that organ transplantation from animals to humans will become commonplace. There is no need to lose precious time while patients are waiting on the transplant list. However, human organs will still be needed in the future.

In our study, young patients and people who had not already had organ transplants were the most preferred category for the reception of organs among individuals. Ali et al. \[[@b31-anntransplant-23-292]\] reported that most of the students who participated in their study agreed on the young age group of patients as the preferred group for organ reception due to a desire to increase the life expectancy of younger people. In addition, most individuals believed in equal conditions for organ transplants (i.e., priority should be given to people who have not already had an organ transplant rather than those who have already had organ transplants). They stated that it is not fair for a person to receive an organ several times and another person not to receive an organ even once.

In our study, most individuals had heard about organ donation from television. In recent years, television programs in various countries have dealt with organ transplantation in their storylines in different ways. Weber et al. \[[@b32-anntransplant-23-292]\] carried out a study on the impact of television on attitudes towards organ donation in a sample of the German urban population. They reported that the assumption that TV had a negative impact on donation rates must be rejected. Therefore, a stagnation or decline in donation rates must be blamed on other reasons. Saleem et al. \[[@b33-anntransplant-23-292]\] studied the knowledge, attitudes, and practices regarding organ donation among a selected adult population in Pakistan. They showed that television, print media, and doctors fall in the same order of frequency in being information sources for organ donation. Majidi and Aghaee \[[@b34-anntransplant-23-292]\] studied the role of television in the spread of ideas about organ donation from the perspective of families who donated organs. They found that television documentaries showing donors and recipient families had the most significant role in encouraging donators. The current broadcast of a scene on the advancement of organ donation and its significance in a favorite primetime television reality show caused an influx of reactions, with volunteers signing up for organ donation; this broke every record. In the 48 hours after the scene was broadcast on the family television show 'Khandevaneh', nearly 68 000 individuals went to the entrance of the Iranian Society for Organ Donation and signed up for organ donation. A typical strategy to spread awareness is mass communication; this involves creating prominent recognition through education campaigns or public messages on issues that enhance volunteerism.

Conclusions
===========

This study showed that most of the healthcare personnel want to promote organ donation. We found that organ donation knowledge is correlated to the education level and the socioeconomic status of individuals. Our findings show that television, newspapers, and radio can be efficient sources of information. Religious scholars are exceedingly importatnt in mobilizing favorable public opinion towards organ donation. Policymakers should involve religious scholars to promote organ donation. Further studies should be carried out to elucidate the reasons behind attitudes against organ donation among healthcare personnel. This information will guide any future approach towards overcoming the inconsistency between the willingness to donate and unwillingness to donate. In this study, we used a quantitative tool to evaluate the willingness to donate among healthcare personnel in Tehran. Our analysis is a vital baseline document for further studies and a qualitative tool that can be used by future researchers.

In summary, Iran has the third highest rates of organ donation in the world and is the only nation that has addressed the shortage of transplant organs through a legal payment system for organ donation since 1988. It is also the only nation in which organ exchange is authorized. Undoubtedly, organizing and coordinating organ transplantation through the comprehensive organ transplantation system needs purposeful development through the extensive and rapid growth of organ transplantation in Iran. It must have an adequate level of organization for study and prediction, policymaking and planning, implementation, and monitoring education and research on medical organ transplantation.
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###### 

Socio-demographic factors among healthcare personnel.

  Characteristics                Male, n (%)   Female, n (%)   *P*-value
  ------------------------------ ------------- --------------- -----------
  Age                                                          
   Less than 35 years old        98 (43.17)    129 (56.83)     0.145
   Between 35 and 40 years old   49 (43.36)    64 (56.64)      
   Older than 41 years           20 (54.05)    17 (45.95)      
  Educational level                                            
   Medium                        127 (51)      122 (49)        0.14
   High                          40 (31.25)    88 (68.75)      
  Marital status                                               
   Single                        98 (44.96)    120 (55.04)     0.041
   Married                       69 (43.4)     90 (56.6)       
  Parenthood                                                   
   Parent                        55 (44)       70 (56)         0.023
   Nonparent                     14 (41.18)    20 (58.82)      

###### 

Characteristics affecting the willingness to donate organs among healthcare personnel.

  Factors                                        Willingness to donate   *P*-value     
  ---------------------------------------------- ----------------------- ------------- ------
  Gender                                                                               
   Male                                          65 (38.92)              102 (61.08)   0.00
   Female                                        114 (54.29)             96 (45.71)    
  Marital status                                                                       
   Single                                        45 (26.01)              128 (73.99)   0.03
   Married                                       134 (65.69)             70 (34.31)    
  Education Level                                                                      
   Medium                                        70 (27.03)              189 (72.97)   0.01
   High                                          109 (92.38)             9 (7.62)      
  Years working in healthcare environment                                              
   \<1                                           24 (40)                 36 (60)       0.45
   1--5                                          25 (29.77)              59 (70.23)    
   6--10                                         46 (41.81)              64 (58.19)    
   11--15                                        46 (65.71)              24 (34.29)    
   \>15                                          38 (71.7)               15 (28.3)     
  Have you received an organ donation card?                                            
   Yes                                           55 (96.5)               2 (3.5)       0.00
   No                                            124 (38.75)             196 (61.25)   
  Knowing anyone who had donated organ                                                 
   Yes                                           40 (76.93)              12 (23.07)    0.00
   No                                            139 (42.76)             186 (57.24)   
  Willingness to donate blood                                                          
   Yes                                           156 (64.46)             86 (35.54)    0.24
   No                                            23 (17.03)              112 (82.97)   
  Does one's religion support organ donation?                                          
   Yes                                           175 (48.34)             187 (51.66)   
   No/unsure                                     4 (26.66)               11 (73.34)    0.00
  Understand the concept of brain death                                                
   Yes                                           110 (67.48)             53 (32.52)    0.01
   No                                            69 (32.24)              145 (67.76)   
  Knowing somebody waiting for transplantation                                         
   Yes                                           173 (77.23)             51 (22.77)    0.01
   No                                            6 (3.92)                147 (96.08)   

###### 

Perspectives of individuals with regard to the characteristics of ideal candidate for organ donation.

  Characteristics                        All, n (%)    Male, n (%)   Female, n (%)   *P*-value
  -------------------------------------- ------------- ------------- --------------- -----------
  Healthy person                         25 (6.63)     5 (1.32)      20 (5.3)        0.001
  Cadaver (organ donation after death)   255 (67.64)   126 (33.42)   129 (34.21)     0.032
  Paralyzed person                       2 (0.53)      1 (0.26)      1 (0.0.26)      0.00
  Brain death                            92 (24.4)     37 (9.81)     55 (14.58)      0.001
  Animal                                 3 (0.79)      2 (0.53)      1 (0.26)        0.03

###### 

Perspective of individuals with regard to preference for the recipient of an organ.

  Characteristics                                                                       All, n (%)    Male, n (%)   Female, n (%)   *P*-value
  ------------------------------------------------------------------------------------- ------------- ------------- --------------- -----------
  Priority in organ transplants with those who have not already had organ transplants   90 (23.87)    65 (17.24)    25 (6.63)       0.003
  Priority in organ transplant with young patients                                      123 (32.62)   35 (9.28)     88 (23.34)      0.02
  Low-income patients                                                                   45 (11.93)    14 (3.71)     31 (8.22)       0.03
  Those who have organ damage due to illness                                            32 (8.48)     8 (2.12)      24 (6.36)       0.04
  Priority when those who are waiting a long time for organ transplants                 87 (23.07)    39 (10.34)    48 (12.73)      0.001
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